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In the title compound, C29H23CIN4O4, the quinazohne-indole 
system and the indoHn-2-one system are each essentially 
planar, with maximum deviations from their mean planes of 
0.150 (2) and 0.072 (2) A, respectively. The central pyrrolidine 
ring adopts a twisted conformation on the C— C bond 
involving the spiro C atoms. Its mean plane forms dihedral 
angles of 83.37 (9) and 86.56 (8)°, respectively, with the indole 
rings of the indolin-2-one and quinazohne-indole systems. In 
the crystal, molecules are linked via pairs of N— H- ■ O 
hydrogen bonds, forming inversion dimers. The dimers are 
linked via C— H- ■ O hydrogen bonds, forming chains 
propagating along [001]. 

Related literature 

For quinazoline structures, see: Li & Feng (2009); Li et al. 
(2010); Priya et al. (2011a). For the biological activity of 
quinazoline derivatives, see: Wolfe et al. (1990); Tereshima et 
al. (1995); Pandeya et al (1999); Priya et al (20115). For ring 
conformations, see: Cremer & Pople (1975). 




Experimental 

Crystal data 

C2,H23CIN404 

Mr = 526.96 
Triclinic, PI 
a = 8.9341 (9) A 
b = 11.7697 (12) A 
c = 13.3828 (14) A 
0- = 72.776 (5)° 
= 89.574 (5)° 

Data collection 

Bmker SMART APEXII area- 
detector diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2008) 
Tmin = 0.945, r„„„ = 0.963 

Refinement 

R[F^ > 2a{F^)] = 0.053 

wR(F^) = 0.161 

S = 1.04 

6722 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 74.995 (5)° 
V = 1294.6 (2) A^ 
Z = 2 

Mo Ka radiation 
II = 0.19 mm"' 
T = 293 K 

0.30 X 0.25 X 0.20 mm 



16756 measured reflections 
6722 independent reflections 
5191 reflections with / > 2cr(/) 
Ri„, = 0.028 



346 parameters 

H-atom parameters constrained 
Ap„ax = 0.59 e A"' 
Apmin = -0.50 e A"' 



D-H-A 


D-H 


H - .4 


D-A 


D-H-A 


N4-H4- ■ 04' 


0.86 


1.98 


2.808 (2) 


160 


C20-H20C- ■ 01" 


0.96 


2.53 


3.369 (6) 


146 


Symmetry codes: (i) —x 


+ 1, -y, -z; (ii) 


—X, — y, ~z 


+ 1. 





Data collection: APEX2 (Bruker, 2008); cell refineinent: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-Sfor Windows (Farrugia, 2012) and PLATON (Spek, 2009); 
software used to prepare material for publication: SHELXL97 and 
PLATON. 



The authors thank the TBI X-ray facility, CAS in Crystal- 
lography and BioPhysics, University of Madras, Chennai, 
India, for the data collection. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: SU2600). 
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Ethyl 8''-chloro-1 '-methyl-2,1 2 ''-dioxo-1 2 ''H-dispiro[indolme-3,2 '-pyrrolidine- 
3',6"-indolo[2,l-6]quinazoline]-4'-carboxylate 

Piskala Subburaman Kannan, Srinu Lanka^ Sathiah Thennarasu^ E. Govindan and 
Arunachalathevar SubbiahPandi 

Comment 

Quinazolines are an important class of fused heterocycles with a wide range of biological activities such as anticancer 
(Wolfe et al, 1990), anti-inflammatory (Tereshima et al, 1995), and anti-HlV (Pandeya et al, 1999). In addition, 
quinazolines exhibit antibacterial and anti-fungal activities (Priya et al, 2Q\\b). 

In view of their importance and in continuation of our work on the crystal structure analysis of pyrrolidine and 
quinazoline derivatives, we report herein on the crystal structure of the title compound. 

The molecular structure of the title molecule is illustrated in Fig. 1. The qumazoline-indole systems (N1/N2/C1-C15) 
and mdolm-2-one system (N4/C22-C29), are essentially planar, with maximum deviations of 0.150 (2) A for atom CI 
and 0.072 (2) A for atom C22 in the respective systems. 

The central pyrrolidine ring (N3/C7/C16/C17/C22) is twisted on bond C7-C22 with puckering parameters of q2 = 
0.4458 (2)A, (p = 314.2 (2)° (Cremer & Pople, 1975). The mean plane of this ring forms dihedral angles of 83.37 (9) and 
86.56 (8)° with the two indole rings (N4/C22-C29) and (N2/C1-C8), respectively. This clearly shows that the central 
pyrrolidine ring system and the two indole rings are almost perpendicular to one another. 

In the crystal, molecules are linked via pairs of N-H— O hydrogen bonds forming inversion dimers. The dimers are 
linked via C-H— O hydrogen bonds forming chams propagatmg along the c axis direction. (Table 1). 

Experimental 

Isatin (0.25 mmol) , sarcosine (0.3 mmol), (E)-ethyl 2-(8-chloro-12-oxoindolo[2,l-b]quinazolin-6(12H)-ylidene)acetate 
(0.25 mmol) in ethanol were refluxed for 120 min. The progress of the reaction was followed by TLC. After completion, 
the solvent was removed under reduced pressure and the resulting crude product was subjected to column 
chromatography eluted with n-hexane/EtOAc (8.5:1.5). The product was recrystallised from ethanol. Single crystals 
suitable for X-ray diffraction were obtained by slow evaporation of the solution of the title compound in ethanol at room 
temperature. 

Refinement 

All the H atoms were fixed geometrically and allowed to ride on their parent C atoms: N-H = 0.86 A, C — H = 0.93-0.97 
A with C/iso(H) = 1.5J7eq(C-methyl) and = 1.2L'eq(N,C) for other H atoms. The positions of the methyl hydrogens were 
optimized rotationally. 
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Computing details 

Data collection: APEX2 (Bniker, 2008); cell refinement: SAINT (Brnkei, 2008); data reduction: SAINT (Bmker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) andPZ^TOA'^(Spek, 2009); software used 
to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (S^ek, 2009). 




Figure 1 

The molecular structure of the title molecule, with the atom labelling. Displacement ellipsoids are drawn at the 30% 
probability level. 
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Figure 2 

A view along the a axis of the crystal packing of the title compound, showing the N-H - O and C-H - 0 hydrogen bonds 
as dashed lines. 

Ethyl 8"-chloro-1'-methyl-2,12"-dioxo-12"H-dispiro[indoline-3,2'-pyrrolidine-3',6"-indolo[2,1- 
6]quinazoline]-4'-carboxylate 



Crystal data 

C29H23CIN4O4 
M,= 526.96 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.9341 (9) A 
Z7= 11.7697 (12) A 
c= 13.3828 (14) A 

12.116 (5)° 

89.574 (5)° 
7 = 74.995 (5)° 
F= 1294.6(2) A3 

Data collection 

Bruker SMART APEXII area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO and (p scans 



Z=2 

F(000) = 548 

Z),= 1.352 Mgm-3 

Mo Ka radiafion, X = 0.71073 A 

Cell parameters from 6722 reflections 

61= 1.6-29.7° 

/< = 0.19mm-' 

r=293 K 

Block, colourless 

0.30 X 0.25 X 0.20 mm 



Absorption correction: multi-scan 

{SADABS; Bruker, 2008) 
r^.„ = 0.945, r„,^ = 0.963 
16756 measured reflections 
6722 independent reflections 
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5191 reflections with / > 2(j{I) 
Rm = 0.028 

^max = 29.7°, ^min = 1 .6° 

Refinement 

Refinement on 

Least-squares matrix: full 
R[F^ > laiF^)] = 0.053 

= 0.161 
5"= 1.04 
6722 reflections 
346 parameters 
0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F^, 
conventional R- factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


IJ- *IU 


CI 


-0.0433 (2) 


0.42790 (17) 


0.28795 (14) 


0.0474 (4) 


C2 


-0.1275 (2) 


0.3468 (2) 


0.33683 (17) 


0.0592 (5) 


H2 


-0.2181 


0.3749 


0.3671 


0.071* 


C3 


-0.0777 (2) 


0.2237 (2) 


0.34100(18) 


0.0587 (5) 


H3 


-0.1331 


0.1679 


0.3740 


0.070* 


C4 


0.0570 (2) 


0.18699(16) 


0.29445 (13) 


0.0429 (4) 


C5 


0.13927 (18) 


0.26916 (15) 


0.24246 (12) 


0.0364 (3) 


C6 


0.08974 (19) 


0.39168 (15) 


0.23894 (13) 


0.0411 (4) 


H6 


0.1439 


0.4479 


0.2048 


0.049* 


C7 


0.28025 (17) 


0.20187 (13) 


0.19999(12) 


0.0340 (3) 


C8 


0.27475 (18) 


0.06884 (14) 


0.24454 (12) 


0.0361 (3) 


C9 


0.0961 (3) 


-0.04311 (19) 


0.33813 (18) 


0.0591 (5) 


CIO 


0.2124 (3) 


-0.15153 (17) 


0.32853 (15) 


0.0529 (5) 


Cll 


0.3470 (2) 


-0.13953 (15) 


0.27742 (13) 


0.0445 (4) 


C12 


0.4550 (3) 


-0.24456 (18) 


0.26869 (17) 


0.0568 (5) 


H12 


0.5443 


-0.2371 


0.2341 


0.068* 


C13 


0.4304 (3) 


-0.3585 (2) 


0.3106(2) 


0.0713 (7) 


H13 


0.5035 


-0.4283 


0.3049 


0.086* 


C14 


0.2976 (4) 


-0.3709 (2) 


0.3616(2) 


0.0799 (8) 


H14 


0.2822 


-0.4490 


0.3899 


0.096* 


C15 


0.1884(3) 


-0.2690 (2) 


0.3706 (2) 


0.0730 (7) 



k=-\6^\6 
/ = -18^18 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo2) + (0.0796P)2 + 0.4319^] 

where P = (i^o^ + 2Fe2)/3 
(A/t7)„^< 0.001 
^pr,^ = 0.59 e 
Ap„A, = -0.50e 

Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFc2iVsin(26»)]-"4 
Extinction coefficient: 0.022 (3) 
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TT1 C 




A nTA 

-0.2779 


A AC\A A 

0.4044 


A AO O A 

0.088^ 




Cio 


A /1 1 1 on / 1 o\ 
\jA55iSy (lo) 


0.229// (15) 


0.22466 (14) 


0.0402 (3) 




XJ1 


U.jzOz 


A 1 CAiC 

0.1590 


0.2226 


A Ayl 0:1: 
0.048^ 




C17 


0.4423 (2) 


f\ 'y A -x A*^ /I 'n\ 

0.34102 (17) 


0.13268 (15) 


0.0472 (4) 




TT 1 n A 

H17A 


A .1 "? 1 T 

0.4313 


A /I 1 T T 

0.4133 


A 1 C CO 

0.1558 


A AC7* 

0.057* 




HI /B 


A CylAO 


A n /I c 
0.3245 


A 1 A1 C 

0.1015 


A ACT* 

0.05 /* 




C18 


A A A^t /'^\ 

0.4471 (2) 


0.24906 (17) 


0.32997 (15) 


f\ f\ AO C / A\ 

0.0485 (4) 




C19 


0.4183 (4) 


0.1643 (3) 


A C11CA /I AX 

0.51159 (19) 


A AO T 1 /A\ 

0.0871 (9) 




T T 1 r\ A 


0.4540 


A AO 1 C 

0.0815 


A C £if\ 1 

0.5601 


A 1 A /I A 

0.104* 






A /I AAA 


A O 1 AT 

0.2102 


0.5196 


A 1 A/1 * 

0.104^ 




C20 


0.2652 (5) 


0.2240 (6) 


A cy CO 

0.5358 (3) 


A 1 /IT /T\ 

0.147 (2) 




H20A 


0.2310 


0.3065 


0.4886 


A n Ask 

0.220* 




HzOB 


0.2695 


A TT /TO 

0.2268 


0.6067 


A TTA* 

0.220* 




HzOC 


o.iyio 


A 1 TOT 

0.1 /52 


A OO 1 

0.5281 


A nA* 
0.220* 






A T /I AT 

0.340/ (z) 


0.41556 (18J 


—0.05185 (15) 


A AC1 

0.0536 (5) 




m 1 A 


A /I 1 /CI 

0.43o3 


0.36 /3 


—0.0684 


A AOA* 
0.080^ 




riZio 


0.34 /4 


A /I AOT 

0.4983 


A A/T 1 A 

—0.0619 


A AQA* 
0.080^ 




TT^ 1 

HzlC 


0.2566 


0.4173 


A AATA 

-0.0970 


A AOA:k 

0.080* 




Czz 


0.27177 (17) 


A A A An /"ITX 

U.24447 (13) 


A ATTn /I T\ 

0.07722 (12) 


A AT T /T \ 

0.0336 (3) 




Cz3 


A T O A'l 1 /■ 1 0\ 

0.38921 (18) 


0.14670 (14) 


0.03777 (13) 


A AT on /T \ 

0.0387 (3) 




UZ4 


O.IzOjo (1 /j 


0.Z4951 (14) 


A AO /I 1 O /I T\ 

0.02419 (12) 


A AQ ^'l /"2\ 

0.0353 (3 ) 




C25 


A A'^TAA /1A\ 

-0.02790 (19) 


0.32460 (17) 


A A1 OCA /I /l\ 

0.01850 (14) 


A f\A A ^ / A\ 

0.0446 (4) 




TT^ C 


A A /I OA 

—0.0480 


A 1 onn 

0.3877 


A A /I AT 

0.0493 


A AC A * 

0.054* 




C26 


-0.1467 (2) 


A O A/1 1 /T\ 

0.3041 (2) 


A AO A'^H /"I TX 

—0.03426 (17) 


A AC jCT /C\ 

0.0563 (5) 




rlZo 


— U.Z4/4 




A AIQT 
— U.U38 / 


A f\^Q* 

U.U6o 




Cz/ 


— U.li / D (2) 


A O 1 AT /0\ 
U.21U / (2) 


A AOA 1 /I T\ 

—0.08016 (1 /) 


U.U598 (5) 




Hz / 


A 1 rvnc 

— u.iyyj 


A 1 AT3 
0.19/3 


A 1 1 T y1 

—0.1134 


A ATO * 
0.0/2^ 




Czo 


U.Uji / (2j 


U. 13666 (io) 


A ATT^Q /"I ^\ 
—U.U / /58 (16) 


U.U526 (4) 




HZo 




A AT /I Q 
U.U /46 


A 1 AOT 
— U.1U9 / 


A A^l * 

U.U63 




C29 


A 1 AO A{\ /I A\ 

0.14840 (19) 


0.15821 (15) 


-0.02564 (13) 


A ATAT /T\ 

0.0397 (3) 




JNl 


O.j / /05 (Id) 


—0.02506 (12) 


0.23485 (11) 


A A/1 1 C /T\ 

0.0415 (3) 




JNz 


0.13/9/ (1 /) 


0.06638 (13) 


A A'5 / 1 T\ 

0.29362 (12) 


A A/1 T /T \ 

0.0436 (3) 




JN3 




U.36U62 (12) 


U.UD6oy (11) 


0.0391 (3) 




JN4 


0.30806 (16) 


A 1 AAA 1 /■ 1 '3\ 
O.lUUUl (13) 


—0.01648 (12) 


A A/1 /I T /T\ 

0.0442 (3) 




xlH- 


u. jH-y 1 




_A A/I9^ 






01 


-0.0250 (3) 


-0.04254 (17) 


0.37966 (19) 


0.0995 (7) 




02 


0.4841 (2) 


0.33332 (18) 


0.34553 (14) 


0.0815 (5) 




03 


0.4134(2) 


0.15839 (14) 


0.40408(11) 


0.0665 (4) 




04 


0.53071 (13) 


0.12214(12) 


0.05120 (11) 


0.0489 (3) 




Cll 


-0.10529 (7) 


0.58059 (5) 


0.28817 (5) 


0.0708 (2) 




Atomic displacement parameters (A^) 




JJil JJ12 










CI 


0.0454(9) 0.0461 (10) 


0.0500 (9) 


-0.0007 (7) 


0.0045 (7) 


-0.0236 (8) 


C2 


0.0483 (10) 0.0634(13) 


0.0642 (12) 


-0.0046 (9) 


0.0200 (9) 


-0.0265 (10) 


C3 


0.0527 (11) 0.0557 (11) 


0.0689 (12) 


-0.0159 (9) 


0.0245 (9) 


-0.0201 (9) 


C4 


0.0429 (9) 0.0403 (9) 


0.0457 (9) 


-0.0095 (7) 


0.0066 (7) 


-0.0149 (7) 


C5 


0.0353 (7) 0.0385 (8) 


0.0375 (7) 


-0.0075 (6) 


0.0037 (6) 


-0.0165 (6) 


C6 


0.0409 (8) 0.0396 (8) 


0.0444 (8) 


-0.0061 (7) 


0.0052 (6) 


-0.0192 (7) 
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— O.OOjz (5) 


A A 1 1 /C /AA 

—0.0116 (y) 


A A 1 AA /OA 

— o.oiyo (0) 


C13 


A AC! A /I 

O.Uoiy (lo) 


A A'lTA /"I AA 

0.03 /O (10) 


A AO/CO /I £A 

0.0o6z (lo) 


A AA/1 0 /I AA 

—0.0040 (10) 


A A1 "3 A /I ■^A 

— 0.013y (13) 


A A 1 0 "3 /I AA 

— 0.01o3 (10) 


Ci4 


A 1 1 1 /OA 

U. 1 1 i (z) 


A ATCl /l lA 

0.03j 3 (11) 


A AO AC /I ^A 

o.ooyj (1 /) 


A AOO 0 /I OA 

— O.Ozzo (Iz) 


A AAO C /I CA 
— O.OOZJ (Ij) 


A A1 A1 /I AA 

—0.0101 (10) 


1 ^ 


A AO/1 0 / 1 OA 

lJ.Uy4o (io) 


A A/1 OC / 1 OA 

O.U4o!> (Iz) 


A A^OO / 1 CA 

O.O/oo (l3) 


A AlO/; /I OA 

— 0.03z6 (Iz) 


A A 1 0 1 /I 1A 

0.013 1(13) 


A A1 0 0 /I AA 

— O.Olzo (10) 


Cio 


A A1 /"TA 

U.Oizo (/) 


A A1 OA /OA 

0.03oy (o) 


A AC /I C /AA 

o.Oj43 (y) 


A AATC //CA 

—0.00 ID (6) 


A AA 1 0 //CA 

O.OOlz (6) 


A AOO 0 /TA 

— 0.0z3o (/) 


Ci / 


A A/IOC /"AA 

U.U4ZD (y) 


A A/1 /C? /AA 

o.o4o/ (y) 


A AiC^O /I 1 A 

0.0o3z (11) 


A AOA/C /TA 

— 0.0z06 (/) 


A A1 AA /OA 

0.0100 (0) 


A AOCJ /OA 

— 0,0zd3 (0) 


Clo 


A f\A 1 /A\ 

(j.(j4io (y) 


A A/1 OA /I AA 

0.04o0 (10) 


A AC AO / 1 1 A 
O.OjyO (11) 


A AA/::o ^^\ 

— 0.0060 (/) 


A AA/co ^^\ 
— 0.006z (/) 


A AO/C/1 /OA 

— 0.0z64 (0) 


1 o 


A 1 O 1 /OA 

U.lzl (z) 


A AOCO /I OA 

O.Oojo (lo) 


A A/1 AO /I OA 

0.04yz (Iz) 


A A1 1 T /I /TA 

—0.0113 (16) 


A A 1 /I 1 /I QA 

—0.0141 (13) 


A AOT/1 /I OA 

— O.Oz/4 (Iz) 




A 1 1 1 /1\ 

U.Uz (3) 


A T7C //CA 

O.z/!) (o) 


A 1 A1 /1\ 

0.101 (3) 


A AO 1 //lA 

— O.Ool (4) 


A AO 0 /OA 

0.033 (z) 


A 1 AO /"lA 

— O.lOz (3) 


/^o 1 


A f\£i 1 O / 1 1 \ 

U.Uolo (11) 


A A /I CO /I AA 

0.040Z (10) 


A f\Z£iA /I 1 A 

0.0j64 (11) 


A AO AT /AA 

— o.oz03 (y) 


A A 1 0 /I / AA 

0.0 io4 (y) 


A A 1 /I 0 /OA 

—0.0143 (0) 




A A1 AC fn\ 

(/) 


A Al AC /TA 

0.0303 (/) 


A A/1 1 A /OA 

0.04 ly (o) 


A AA/C1 /CA 

—0.0063 (j) 


A AA/CO /CA 

0.0063 (3) 


A A 1 /C A //CA 

—0.0160 (6) 




U.UioU (o) 


A f\1 C 1 /OA 

0.03j1 (o) 


A A/1 ^^0 /OA 

0.046o (o) 


A AACO //;a 
— O.OOjy (6) 


A AAT/l //CA 
0.00/4 (6) 


A A1 O/C //CA 

— O.OI06 (6) 


C24 


0.033O (/) 


A A'3 C /'TA 

0.033d (/) 


A A'3 O"! /'TA 

0.03o3 (/) 


A AA^O //CA 

— O.OO60 (6) 


A AAOA //CA 
O.OOzy (6) 


A A1 00 //CA 

— O.Olzz (6) 


/■^'^ c 


0.0372 (8) 


A A /I /AA 

0.0463 (9) 


A A /I AC /AA 

0.04y5 (y) 


A AA/IA /'TA 

—0.0040 (7) 


A AAT7 /TA 

0.0027 (7) 


-0.0197 (7) 


C2o 


0.0345 (8) 


A f\£.nf\ /I 1A 

O.Oo/O (13) 


A A/C /I A / 1 OA 

0.0640 (Iz) 


A AAOC /OA 

— O.OOzD (0) 


A AA/1 A /C>\ 

—0.0044 (8) 


A AT A A /I A\ 

— 0.0z44 (10) 


/ 


0.04 /z yW) 


A A/;0'7 /I TA 

O.Ooo/ (13) 


A A/C/CO /I OA 

O.O060 (Iz) 


A A1 c/; /OA 

—0.01 JO (y) 


A A1 A/; /o^ 
— O.OlOo (yj 


A AO^^ i 1 AA 

—0.0255 (10) 




0.0D3o (10) 


A ACA"! /I AA 
0.0D03 (10) 


A ACA/1 /I 1 A 

o.ojy4 (11) 


A A1 0 1 /OA 

— O.Olzl (0) 


A AACA /0\ 

—0.0059 (0) 


— O.Ozoo (8) 




f\ f\Af\^ fo\ 
0.040i (o) 


A A1 jC A /OA 

0.0360 (o) 


A A/1 OA /OA 

o.o4zy (0) 


A AATO //CA 

—0.00 11 (6) 


A AAA1 

O.OOOj (6) 


A A 1 y1 y1 t C\ 

—0.0144 (0) 


JN 1 


0.041 1 \ l) 


A A'2 "2 Q /^A 

0.033o (/) 


A A/1 0^ /OA 

0.04o / (0) 


A AA/CC //CA 

—0.006 J (6) 


A AA'l ^ 

— O.OOjj (6) 


A A 1 ^0 

—0.015/ (6) 


JNz 


A A/I y| ^ /0\ 

0.0445 (5; 


o.o3oy ( /) 


A ACA1 /OA 

O.OjOI (0) 


A A 1 1 /; //i A 
—0.01 16 (6) 


0.008 / (0) 


— o.oiiy (0) 


XT'! 


C\ AT OA 

o.ujsy (/) 


A A1 1 C /TA 

0.033 J (/) 


A A /I 0 C /'TA 

0.04oD (/) 


A A 1 0 A /CA 

— O.OizO yj) 


AAIA/I 1 z\ 

0.01U4 (3) 


AA1/C1 

—0.0161 (5) 




0 041 n ii\ 

U.WH-IU \ ! ) 


W.WtWU \ <j I 


W.WJ Jt- I 0 ^ 


—0 009 1 ^(^^ 




—0 0987 


01 


0.0973 (14) 


0.0625 (11) 


0.1478 (19) 


-0.0391 (10) 


0.0673 (13) 


-0.0317(11) 


02 


0.1052 (14) 


0.0883 (12) 


0.0827(11) 


-0.0511 (11) 


0.0076 (10) 


-0.0514(10) 


03 


0.0946 (12) 


0.0566 (9) 


0.0479 (8) 


-0.0149 (8) 


-0.0109 (7) 


-0.0195 (6) 


04 


0.0335 (6) 


0.0490 (7) 


0.0715 (8) 


-0.0064 (5) 


0.0110(5) 


-0.0337 (6) 


cu 


0.0664 (3) 


0.0550 (3) 


0.0940 (4) 


0.0023 (2) 


0.0119(3) 


-0.0436 (3) 



Geometric parameters (A, °) 



CI— C2 


1.378 (3) 


C17— N3 


1.468 (2) 


CI— C6 


1.384 (2) 


C17— H17A 


0.9700 


CI— CU 


1.7390(19) 


C17— H17B 


0.9700 


C2— C3 


1.385 (3) 


CI 8— 02 


1.195 (2) 


C2— H2 


0.9300 


CI 8— 03 


1.322 (2) 


C3— C4 


1.379 (3) 


C19— C20 


1.449 (5) 


C3— H3 


0.9300 


CI 9— 03 


1.462 (3) 


C4— C5 


1.386(2) 


C19— H19A 


0.9700 


C4— N2 


1.420 (2) 


C19— H19B 


0.9700 


C5— C6 


1.381 (2) 


C20— H20A 


0.9600 


C5— C7 


1.509(2) 


C20— H20B 


0.9600 


C6— H6 


0.9300 


C20— H20C 


0.9600 


C7— C8 


1.515 (2) 


C21— N3 


1.455 (2) 


C7— C16 


1.551 (2) 


C21— H21A 


0.9600 


C7— C22 


1.566 (2) 


C21— H21B 


0.9600 
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C8— Nl 
C8— N2 
C9— 01 
C9— N2 
C9— CIO 
CIO— Cll 
CIO— C15 
Cll— C12 
Cll— Nl 
C12— C13 
C12— H12 
C13— C14 
C13— H13 
C14— C15 
C14— H14 
C15— H15 
C16— C18 
C16— C17 
C16— H16 



1.278 (2) 
1.386 (2) 
1.212(3) 
1.395 (2) 
1.460 (3) 
1.398 (3) 
1.402 (3) 
1.392 (3) 
1.394 (2) 
1.367 (3) 
0.9300 
1.383 (4) 
0.9300 
1.372 (4) 
0.9300 
0.9300 
1.503 (2) 
1.527 (2) 
0.9800 



C21— H21C 
C22— N3 
C22— C24 
C22— C23 
C23— 04 
C23— N4 
C24— C25 
C24— C29 
C25— C26 
C25— H25 
C26— C27 
C26— H26 
C27— C28 
C27— H27 
C28— C29 
C28— H28 
C29— N4 
N4— H4 



0.9600 
1.4555 (19) 
1.512(2) 
1.559 (2) 
1.2237 (19) 
1.344(2) 
1.377 (2) 
1.395 (2) 
1.388 (3) 
0.9300 
1.379 (3) 
0.9300 
1.386 (3) 
0.9300 
1.374 (2) 
0.9300 
1.402(2) 
0.8600 



C2— CI— C6 
C2— CI— Cll 
C6— CI— Cll 
CI— C2— C3 
CI— C2— H2 
C3— C2— H2 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
C3— C4— C5 
C3— C4— N2 
C5— C4— N2 
C6— C5— C4 
C6— C5— C7 
C4— C5— C7 
C5— C6— CI 
C5— C6— H6 
CI— C6— H6 
C5— C7— C8 
C5— C7— C16 
C8— C7— C16 
C5— C7— C22 
C8— C7— C22 
C16— C7— C22 
Nl— C8— N2 
Nl— C8— C7 
N2— C8— C7 
Ol— C9— N2 
Ol— C9— CIO 



122.13 (17) 
119.09(14) 

118.78 (15) 
120.27 (17) 
119.9 
119.9 

117.58(18) 

121.2 

121.2 

122.23 (17) 
128.84 (17) 
108.87 (14) 
120.00 (15) 
130.09(14) 
109.87 (14) 
117.73 (16) 
121.1 
121.1 

101.82(12) 
114.53 (12) 
116.11 (12) 
112.56(12) 
111.93(12) 
100.39(12) 
125.77 (15) 
125.36 (14) 
108.82 (13) 
121.0 (2) 
126.37(19) 



02— C18— 03 

02— C18— C16 

03— C18— C16 
C20— C19— 03 
C20— C19— H19A 
03— CI 9— HI 9A 
C20— C19— H19B 

03— CI 9— HI 9B 
H19A— C19— H19B 
C19— C20— H20A 
C19— C20— H20B 
H20A— C20— H20B 
C19— C20— H20C 
H20A— C20— H20C 
H20B— C20— H20C 
N3— C21— H21A 
N3— C21— H21B 
H21A— C21— H21B 
N3— C21— H21C 
H21A— C21— H21C 
H21B— C21— H21C 
N3— C22— C24 
N3— C22— C23 
C24— C22— C23 
N3— C22— C7 
C24— C22— C7 
C23— C22— C7 

04— C23— N4 
04— C23— C22 



124.37 (19) 

125.3 (2) 

110.28 (15) 

110.2(2) 

109.6 

109.6 

109.6 

109.6 

108.1 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

116.72(13) 
113.52(12) 
101.29(12) 
100.51 (11) 
115.11 (12) 
110.10(12) 
126.97(15) 
124.83 (14) 
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HI — C9 — CIO 


1 12.66 (17) 


N4 — Cz3 — Czz 


1 AO ^ A /I T \ 

108.14 (13) 


Cll — CIO — C15 


119.5 (2) 


C25 — Cz4 — Cz9 


1 1 A /'A / 1 C\ 

119.60 (15) 


Cll — CIO — C9 


120.78 (16) 


C25 — C24 — C22 


131. o5 (15) 


C15 — CIO — C9 


119.7 (2) 


C29 — C24 — C22 


1 AO C A / 1 0\ 

108.54 (13) 


C12 — Cll — Nl 


1 1 O T 1 /I 0\ 

118.71 (18) 


C24 — C25 — C26 


1 1 O CO /I 

118.58 (17) 


/"'l'^ i^ll /^1A 

C 1 2 — C 1 1 — C 1 0 


1 1 A /1 1 /I n\ 

119.41 (17) 


C24 — C25 — H25 


1 OA T 

120.7 


Nl — Cll — CIO 


121.88 (16) 


z'^'^zr f^'^c ffyc 

C2o — C25 — ^H25 


1 '^A ^7 

120.7 


C13 — C12 — Cll 


120.3 (2) 


C27 — C26 — C25 


1 "^A AO /I '7\ 

120.98 (17) 


CI j — Clz — till 


lino 
119.0 


/^■^T /^o/c tn/; 
C2 / — C2o — riZb 


line 
1 19.3 


Cll — C12 — H12 


119.8 


C25 — C26 — H26 


119.5 


C12 — C13 — C14 


120.5 (2) 


/^'^Z' Z^'^T /^'^O 

C26 — C27 — C28 


1 1 AT /I '7\ 

121.07 (17) 


/"^l-^ /"'IT TTIT 

Clz — Cli — Hli 


1 1 A O 

119.8 


r^'~M^ r~*'^n Txn 

C2o — C27 — H27 


1 1 A C 

119.5 


C14 — C13 — H13 


1 1 A O 

119.8 


i^io /^'^n Txn 

C2o — C27 — H27 


1 1 A C 

119.5 


C15 — C14 — C13 


120.5 (2) 


Z'^'^A /^'**0 /*^'>'7 

C29 — C28 — C27 


t 1 '1 At /I 0\ 

117.41 (18) 


C15 — C14 — H14 


119.7 


C29 — C28 — H28 


121.3 


Cli — C14 — H14 


119.7 


/~^'~\n r~^^o jj'~\o 

— C28 — H28 


121.3 


C14 — CI J — CIO 


1 1 A T /0\ 

iiy. / (z) 


C2 0 — C2 y — C24 


122.30 (lo) 


A f^l C TT1 ^ 

C14 — C15 — H15 


1 '^A 

120.2 


C28 — C29 — ^N4 


1 OT A^ /I Z'\ 

127.95 (16) 


CIO — C15 — H15 


120.2 


C24 — C2 9 — N4 


1 AA TO /I A\ 

109.72 (14) 


C18 — Clo — C17 


113.67 (14) 


Co — Nl — Cll 


116.60 (15) 


Clo — Clo — C/ 


114.M (14) 


r^Q XT'") /^A 

Co — JNz — cy 


122.30 (15) 


C17 — Clo — C7 


t f\A Ct 

104.53 (13) 


/^O XT'** A 

C8 — ^N2 — C4 


1 1 A 1 A /I '>\ 

110.19 (13) 


C18 — Clo — H16 


107.9 


C9 — ^N2 — C4 


127.47 (16) 


C17 — Clo — H16 


107.9 


C21 — N3 — C22 


11/1 OA /ITX 

114.39 (13) 


/"'T 1 ^ TT1 ^ 

C7 — Clo — Hlo 


107.9 


C21 — N3 — C17 


11/1 '>A/1/1\ 

114.30 (14) 


N3— C17— C16 


105.79 (12) 


C22— N3— C17 


107.73 (13) 


N3— C17— H17A 


110.6 


C23— N4— C29 


111.88(13) 


C16— C17— H17A 


110.6 


C23— N4— H4 


124.1 


N3— C17— H17B 


110.6 


C29— N4— H4 


124.1 


C16— C17— H17B 


110.6 


C18— 03— C19 


117.25 (19) 


H17A— C17— H17B 


108.7 







C6— CI— C2— C3 
Cll— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C2— C3— C4— N2 
C3— C4— C5— C6 
N2— C4— C5— C6 
C3— C4— C5— C7 
N2— C4— C5— C7 
C4— C5— C6— CI 
C7— C5— C6— CI 
C2— CI— C6— C5 
Cll— CI— C6— C5 
C6— C5— C7— C8 
C4— C5— C7— C8 
C6— C5— C7— C16 
C4— C5— C7— C16 



2.0 (3) 
-177.74 (17) 
-0.3 (3) 
-1.7(3) 
175.36 (19) 
2.1(3) 
-175.50(14) 
-179.89(17) 
2.50(19) 
-0.4 (2) 
-177.96 (16) 
-1.6(3) 
178.12 (12) 
172.28 (16) 
-5.45 (16) 
46.1 (2) 
-131.60 (15) 



C5— C7— C22^23 

C8— C7— C22— C23 
C16— C7— C22— C23 
N3— C22— C23— 04 
C24— C22— C23— 04 
C7— C22— C23— 04 
N3— C22— C23— N4 
C24— C22— C23— N4 
C7— C22— C23— N4 
N3— C22— C24— C25 
C23— C22— C24— C25 
C7— C22— C24— C25 
N3— C22— C24— C29 
C23— C22— C24— C29 
C7— C22— C24— C29 
C29— C24— C25— C26 
C22— C24— C25— C26 



-162.07 (12) 
-48.09 (16) 
75.70 (14) 
45.3 (2) 
171.30(16) 
-66.4 (2) 
-131.88(14) 
-5.93 (16) 
116.34(14) 
-50.0 (2) 
-173.76 (17) 
67.5 (2) 
129.99 (14) 
6.19(16) 
-112.53 (15) 
2.1 (3) 
-177.94 (17) 
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Co — C5 — L7 — Czz 


-67.7 (2) 


A /~^oc /^o^ /"^n 

Cz4 — Cz5 — Czo — Cz7 


A A /') \ 

0.0 (3) 


C4 — C5 — C7 — C22 


114.56 (15) 


/"IOC /"^oz;; /"^OT /"'oo 

C25 — C26 — C27 — C28 


-1.8 (4) 


/~"7 /~<0 XT1 

C5 — L7 — C8 — N 1 


—175.82 (15) 


/~<T7 /~"^0 /"^'^A 

C26 — C27 — C28 — C29 


1 /I /'>\ 

1.4 (3) 


C 1 6 — C7 — L 8 — N 1 


—50.7 (2) 


ijll — C28 — Cz9 — C24 


A O 

0.8 (3) 


/"'^T /"^T /~^0 "Ml 

Czz — C7 — Co — N 1 


TJ /I A\ 

63.73 (19) 


C27 — Cz8 — Cz9 — N4 


1 TA / 1 A\ 

-176.79 (19) 


t~^c r~^n i~^o 

C5 — C7 — C8 — N2 


6.56 (16) 


Cz 5 — Cz4 — C2 9 — Cz 8 


-2.5 (3) 


Llo — C7 — C8 — N2 


131.66 (14) 


Cz2 — Cz4 — Cz 9 — Cz 8 


1 TT /lA /I £.\ 

117 A9 (16) 


Czz — C7 — C 0 — N z 


111 OA /I A\ 

—113.89 (14) 


Cz5 — Cz4 — C29 — N4 


1 /I A / 1 C\ 

175.40 (15) 


u i — cy — c 1 u — c 1 1 


1 /y.z (z) 


/^TT i^Oyl /~^OA XT/1 

C2z — Cz4 — Cz9 — JN4 


A ZC i\ Ci\ 

— 4.5o (19) 


N 2 — C9 — C 1 0 — C 1 1 


-1.1 (3) 


XT^ r^O XT1 /"^ 1 1 

N2 — C8 — Nl — Cll 


A O /0\ 

0.2 (2) 


Ol — C9 — CIO — CI 5 


A Z / A\ 

-0.5 (4) 


OT /~*0 XT1 1 1 

C7 — C8 — Ml — Cll 


1 T~l f\A /I A\ 

—177.04 (14) 


N Z — C9 — C 1 0 — C 1 5 


1 TA OA /I A\ 

179.20 (19) 


/~^10 /^11 XT1 /~^0 

Clz — C 1 1 — N 1 — Co 


1 TA A 1 /I C\ 

179.91 (15) 


C 1 J — C i U — C i 1 — C i z 


0.3 (3) 


CIO — Cll — JN 1 — Co 


A O /OA 

— O.z (z) 


C9 — CIO — Cll — Clz 


1 TA OA ^ ^ o\ 

—179.39 (18) 


XT1 /~^0 XTO /"'A 

N 1 — Co — N2 — C9 


A T /') \ 

-0.7 (3) 


C 1 5 — C 1 0 — C 1 1 — N 1 


1 TA zn /"I o\ 

-179.57 (18) 


/^n r^o XTO /^A 

C7 — C8 — N2 — C9 


'K n H AO / 1 zr\ 

nb.92 (16) 


C y — C 1 U — C 1 1 — N 1 


A O \ 

0.0 (3) 


XT1 /^O XTO A 

N 1 — Co — Nz — C4 


176. o5 (15) 


JN 1 — C i i — Clz — C 1 J 


1 TA 1 O /I 0\ 

1 /9.1o (lo) 


r~'n i~*o XTO /~^a 
C / — Co — N2 — C4 


Z Z A /A 0\ 

—5.54 (18) 


/~<1A /"'ll /~<1'*> /"^ll 

ClU — Cll — Clz — C13 


-0.7 (3) 


/~\t /~^A XTO /~^0 

Ol — C9 — ^N2 — Co 


1 TA O /'0\ 

—179.2 (2) 


Cll — C12 — C13 — C14 


0.5 (4) 


C 1 0 — C9 — N2 — 08 


1 1 \ 

1.1 (3) 


C 1 z — C 1 3 — C 1 4 — C 1 5 


A 1 f A\ 

0.1 (4) 


Ol — C9 — N2 — C4 


1 T //I \ 

3.7 (4) 


C13 — C14 — Co — CIO 


A Z ^ A\ 

-0.5 (4) 


01A r^Ci XTO r^A 
C 1 0 — C9 — JN 2 — C4 


1 '7iC AA / 1 1\ 

—I /6.00 (1 /) 


/~^1A 

Cll — CIO — C15 — C14 


0.3 (4) 


oo A XT-^ oo 

C3 — C4 — N2 — C8 


1 Tc /I c yi A\ 

—175.45 (19) 


C9 — CIO — C15 — C14 


1 O A A /O \ 

180.0 (2) 


Z A XTO f~*0 

05 — C4 — N2 — C8 


1.95 (19) 


C5 — C7 — Clo — CI 8 


1 Z A A /I A\ 

35.44 (19) 


r^"f A XTO /^A 

C3 — C4 — N2 — 09 


1 A \ 

1.9 (3) 


Co — C / — C 1 0 — C 1 6 


— oz.oo (1 /) 


OC r^A XT'*) OA 

C5 — C4 — JNz — C9 


1 /9.3z (18) 


C22 — C7 — C 1 6 — C 1 8 


156.27 (14) 


A /^OO XT') /^0 1 

C24 — C22 — N 3 — C2 1 


/'A T T /I 0\ 

-64.33 (18) 


C5 — C7 — C 1 6 — C 1 7 


OA ^ O / I /'\ 

-89.58 (16) 


f ^ O O /^O O XT') f ' O 1 

C23 — C22 — N3 — C21 


CO A yl /I A\ 

52.94 (19) 


C8 — C7 — C 1 6 — C 1 7 


ICO 1A/'1/I\ 

152.10 (14) 


/~^00 XT') /^O 1 

C7 — C22 — N3 — Czl 


170.46 (13) 


L,22 — C / — C 1 0 — C 1 / 


31. ZD (15) 


OOyI O'l'*) XT'! OIT 

Cz4 — Czz — JN3 — Cl / 


1 A'i /I 
16/.41 (13) 


C 1 8 — C 1 6 — C 1 7 — N3 


100 TA /I y(\ 

-132.70 (14) 


/^0'> /"'OO XTO 1 T 

C23 — 022 — N3 — 017 


-75.32 (16) 


C7 — Clo — C17 — 


T 1 /I / 1 ^\ 

—7.14 (17) 


"7 /^OO XT'? 1 T 

07 — 022 — N 3 — 0 1 7 


/I O 1 A / 1 C\ 

42.19 (15) 


010 /"v^ 

C17 — Clo — C18 — 02 


—11.0 (3) 


01^ 0 1 T XT'? O'^ 1 

016 — C17 — N3 — C21 


1 C A OA / 1 /I \ 

—150.84 (14) 


C/ — Clo — Clo — Uz 


—131.0 (2) 


01/C OIT XT'I OT") 

C16 — Cl / — Jn3 — C2z 


n ^1 /"I '7\ 
— ZZ.53 (1 /) 


C 1 7 — C 1 6 — C 1 8 — 03 


1 /'A /'/' /I C\ 

169.66 (15) 


i~\ A /^O ') XT >l /^O A 

04 — 023 — N4 — 029 


1 '7'> C 1 /I 

-173.51 (17) 


C7 — C 1 6 — C 1 8 — 03 


49.6 (2) 


/—I i~\ i~\ /^O 1 XT /I f ' O A 

022 — 023 — N4 — 029 


3.64 (19) 


C": Cl T")') "W? 

— 1 — ^_^zz — IN J 




/-"JO oa Mrl 

i^zo — ^^zy — INH — y^AD 


1 78 'in (\ 9.\ 


C8— C7— C22— N3 


-168.10(12) 


024— 029— N4— 023 


0.5 (2) 


€16— C7— C22— N3 


-44.31 (13) 


02—018—03—019 


1.6(3) 


C5— C7— C22— C24 


-48.38 (17) 


016— 018— 03— 019 


-179.00 (19) 


08— 07— C22— 024 


65.60 (16) 


020—019—03—018 


93.5 (4) 


016—07—022—024 


-170.61 (12) 






Hydrogen-bond geometry (A, °) 


D—n-A 


£)— H 




D—Yl-A 


N4— H4-04' 


0.86 


1.98 2.808(2) 


160 


O20— H20C-OP 


0.96 


2.53 3.369 (6) 


146 



Symmetry codes: (i) -x^\, -y, -z; (ii) -x, -y, -z+1. 
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